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(57)Abstract: 

PURPOSE: To purify exhaust gas from a lean burning engine and a diesel engine by carrying iridium as an active metal on one 
or more kinds of specified carriers. 

CONSTITUTION: Iridium as an active metal is carried on one or more kinds of carriers selected from among 
γ-A1203, θ-A1203, Si02, Ti02, Zr02, MgO, A12 03.Zr02, A1203.Ti02, Ti02.Zr02, Si02.A1203, S04/Zr02, 
S04/Zr02.Ti02, S04/ Zr02.A1203, 6A1203.BaO, 1 1 A1203.La203, Y type zeolite, X type zeolite, A type zeolite, ZSM-5 type 
zeolite, mordenite and sillimanite to obtain the objective denitration catalyst capable of purifying exhaust gas contg. 
hydrocarbon even under high concn. of oxygen. By contact with this catalyst, NOx in exhaust gas can be removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the technique of processing exhaust gas according to the catalyst and this catalyst 
which purify the exhaust gas containing nitrogen oxide (it abbreviates to NOx hereafter), a carbon monoxide (CO), and a 
hydrocarbon (it abbreviates to HC hereafter). 
[0002] 

[Prior art] HC in exhaust gas and CO are used in the offgas treatment of an automobile, and they are Pt, and Rh/alurninum2 03. 
Although purifying using the catalyst of a system is common, NOx is purified only in the very narrow domain near theoretical air 
fuel ratio. The lean burn engine which a demand of the reduction in the mpg of an automobile burns strongly in a rise of the 
latest global environment problems above theoretical air fuel ratio attracts attention as key technology. The catalyst which can 
purify NOx in a ****** field is ************ about a problem at the point of endurance, although the crystalline silicate catalyst 
which carried out the ion exchange of the copper which does not result in utilization until now but was developed in recent years 
attracts attention as a promising catalyst. 
[0003] 

[Object of the Invention] In usual lean burn engine exhaust gas, exhaust gas temperature may cover the high domain near 
300-700 degree C, and may reach the elevated temperature near 750 degree C in an instant. In this temperature region, 
base-metal system catalysts, such as nickel, Cu, and Co, have a problem in endurance, and, usually it is limited to the noble metal 
catalyst of Pt and Rh system catalyst, this invention tends to offer the exhaust gas depuration technique which uses the 
denitrification catalyst and this catalyst which can fully remove the detrimental component in exhaust gas, especially NOx also in 
a ****** bam field or a strike ****** field in view of the above-mentioned technical level. 
[0004] 

[The means for solving a technical problem] this invention (1) gamma-aluminum2 03, theta-aluminum2 03, and Si02, Ti02, 

TiU2, and S04 / Zr02 and aluminum2 03, 6aluminum2 03, BaO, and 1 laluminum2 03 and La2 03, The denitrification 
catalyst characterized by coming to **** iridium to at least one or more sorts of support chosen out of the group which consists 
of Y type zeolite, an X type zeolite, A type zeolite, a ZSM-5 type zeolite, a mordenite, and Silicalite as an active metal. 

(2) an active metal — ****** __ iridium — others ~ titanium - a zirconium — chromium ~ manganese ~ iron - cobalt -- zinc — 
aluminum — tin — nickel — copper — calcium — magnesium - a lanthanum - strontium — and ~ barium — becoming — a group — 
**** - choosing ~ having had ~ at least ~ one - a sort - more than ~ a metal — **** m g _. becoming - things - the 
characteristic feature - ** ~ carrying out ~ the above ~ (-- one «) - a publication « a denitrification ~ a catalyst 

(3) The art of the exhaust gas characterized by contacting the exhaust gas containing nitrogen oxide for a denitrification catalyst 
the above (1) or given in (2) under presence of a hydrocarbon. It comes out. 

[0005] gamma-aluminum2 03 whose support in the above-mentioned denitrification catalyst is an independent oxide, 
theta-aluminum2 03, Si02, Ti02, Zr02, and MgO, aluminum2 03 which is a multiple oxide, Zr02, aluminum2 03, and Ti02, 
Ti02, Zr02, Si02 and aluminum2 03, 6aluminum2 03, and BaO, S04/Zr02 which are 1 lalurninum2 03 and La2 03, and 
solid-state super-strong acid, S04 / Zr02, Ti02, and S04 / Zr02 and aluminum2 03 {-- these solid-state super-strong acid - Zr 
(OH)4 ~ Zr(OH)4 and Ti (OH)4, and Zr(OH)4 and aliirninum (OH) ~ three H2 S04 of IN It is immersed at a room temperature 
for about 1 hour. It can divide roughly into} obtained and Y type zeolite, an X type zeolite, A type zeolite, a ZSM-5 type zeolite, 
a mordenite, and Silicalite (what consists of one sort of the zeolite with pen ****** type structure only by Si and O) by filtering, 
drying and calcinating. 

[0006] In the catalyst which ****ed the iridium of this invention, as the **** technique of iridium, the various above-mentioned 
support is immersed in the aqueous solutions, such as an iridium chloride, and the method of ****ing by the ion-exchange 
method, the impregnating method, etc. is raised. The same technique is possible for other metals furthermore ****ed with 
iridium. 

[0007] In addition, although activity fully discovers the iridium metal which ****s more than at 0.002wt%, activity acts [ more 
than 0.02wt% / especially ] as Takagami. Furthermore, as for other metals which ****** with iridium, i.e., titanium, a zirconium, 
chromium, manganese, iron, cobalt, zinc, aluminum, tin, nickel, copper, calcium, magnesium, a lanthanum, strontium, and 
barium, an effect fully accepts more than at 0.001wt%. In addition, in order to **** one or more sorts of these metals, the 
method of ****ing by the ****** method is raised to the chloride of these metals, or the aqueous solution of a nitrate. 
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[0008] 

[Operation] Usually, the depuration reaction formula which purifies the exhaust gas containing NOx, CO, and HC using the 
catalyst which ****ed iridium is as follows. 
[0009] 
[-izing 1] 

(l) C z u Q * l + V20 2 — ^ 3CH g O* 2 



k 2 



C0 2 +H 2 0 



kg 

(3) CH20* 2 + 2NO > N 2 +C0 2 +H 2 0 



(4) CO -f 1/20 2 > CO 2 

*1) It is C3 H6 as an example of a hydrocarbon (HC). It was shown as representation. 
*2) CH2 O was shown as representation as an example of an oxygenated hydrocarbon. 



In the above-mentioned reaction formula, in an activation of HC, and (2), combustion of HC and (3) mean the denitrification 
reaction, and (4) means [ (1) ] combustion of CO. 

[0010] Moreover, even if it carries out addition coexistence of at least one or more sorts of metals from the group which 
becomes iridium from titanium, a zirconium, chromium, manganese, iron, cobalt, zinc, aluminum, tin, nickel, copper, calcium, 
magnesium, a lanthanum, strontium, and barium, it has high denitrification activity in a 250-600-degree C extensive temperature 
field. The above-mentioned catalyst is the above kl and k2 and k3, even if it is exposed to elevated-temperature ****** or the 
rich ambient atmosphere 700 degrees C or more for a long time. And k4 It has found out that a velocity constant is a catalyst 
which hardly changes but has endurance. 
[0011] 
[Example] 

(Example) The catalyst which purifies the exhaust gas containing nitrogen oxide under presence of a hydrocarbon was adjusted 
as follows. 

(Catalyst No.l) Ir [ after ****ing and carrying out a nitrogen purge for 500 degree-Cx 6 hours so that the iridium-chloride 
(IrC14) aqueous solution can be +***** e d one time with iridium among the gamma-alumina 100 section ]/gamma-aluminiim2 03 
The powder catalyst was prepared. The slurry for wash coats was prepared by carrying out trituration mixture of the 
aluminium-nitrate aqueous-solution 14 section of marketing for this catalyst with a ball mill with water and a nitric acid. 
Cross-section lm2 The integrity support of the 11. cordierite which has hit about 400 passage was immersed into the 

above-mentioned slurry ."Thenrthe superfluous liquid in the cell~of integrity support is away blown by the compressed air, trris 

integrity support is dried, the water of disengagement is removed, and it calcinates at 700 degrees C for 5 hours, and is 
50-micrometer Ir/gamma-aluminum2 03 on integrity support. The coat was carried out. This catalyst No.l is 
Ir/gamma-aluminum2 03 / cordierite. 

[0012] (Catalyst No.2-22) gamma-aluminum2 03 of catalyst No.l Instead theta-aluminum2 03, Si02, Ti02, Zr02, MgO, 
aluminum2 03, and Zr02 } aluminum2 03, Ti02, Ti02, Zr02, and Si02 and aluminum2 03, Si02, Ti02, and S04 /4 / Zr02 
and Ti02, [ Zr02 and S04 ] S04 / Zr02 and aluminum2 03, 6aluminum2 03, BaO, After using 1 laluminum2 03 and La2 03, 
Y type zeolite, an X type zeolite, A type zeolite, a ZSM-5 type zeolite, a mordenite, and Silicalite for support and making an 
iridium catalyst The slurry was made like catalyst No.l, by the wash coat method, the coat was carried out to cordierite support 
by the same technique as catalyst No.l, and the honeycomb catalyst of No.2-22 was obtained. 

[0013] (Catalyst No.23-No.38) gamma-aluminum2 03 of catalyst No.l As an active metal which ****s With an iridium 
chloride, further A titanium chloride, a zirconium oxychloride, a chromium nitrate, A manganese chloride, a ferric chloride, a 
cobalt chloride, a zinc chloride, an aluminum chloride, Tin chloride, a nickel chloride, a cupric chloride, a calcium chloride, a 
magnesium chloride, Each aqueous solution of a lanthanum chloride, a strontium chloride, and barium chloride was impregnated 
so that 1% each could be ****ed with a metal to the gamma-aluminum2 03 100 section, and honeycomb catalysts 23-38 were 
obtained by the same technique as a catalyst 1 . 

[0014] (Example 1 of an experiment) The activity evaluation examination of catalyst No.l-No.38 prepared by the 
above-mentioned technique was carried out. catalyst inlet exhaust gas temperature « 350 or 450 degrees C ~ carrying out - the 
following gas composition and GHSV: 60,000 » activity evaluation was carried out on condition that h-1 The rate of a 
denitrification is shown in table A. 
(Reactant gas composition) 

NO 10%H2 O : It 10%O2 : Became [ 8%N2 : ] clear that NOx can be efficiently purified under hyperoxia concentration by 
using the catalyst which ****ed iridium as shown in the ** table 1. : 400ppmC2 H4 : 1500ppmCO : 1000ppmCO2 : 
[0015] (Example 2 of an experiment) The forced life test was carried out for honeycomb catalysts 1-38 in the rich ambient 
atmosphere (reducing atmosphere). A forced life test is as follows. 
O (Gas composition) 

H2 : 5%, H2 0:10%, **:N2GHSV:5000h-l, temperature: 750 degree C, gas supply time:6 hour catalyst 



2 of 4 



5/29/02 3:00 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



coniiguration:15mmxl5mmx60mm(144 cells) 

In the activity evaluation conditions of the example 1 of an experiment, the activity evaluation examination was carried out for 
the catalysts 1-38 processed on the above-mentioned forcible degradation conditions. The rate of a denitriflcation of the catalyst 
after the forced life test in the reaction temperature of 350 or 450 degrees C is combined with table A, and is shown. It checked 
that this invention catalysts 1-38 maintained the activity of a catalyst highly also in elevated-temperature reducing atmosphere as 
shown in table A. 
[0016] 
[Table 1] 

« A 





m s* a is 


NOx^bl (50 
(IB JW) 


NOxSfi* (» 




: w t % 


3 5 0°C 


A 5 0°C 


3 5 0°C 


4 5 0"C 
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\v(\)/r -A1 2 0 3 


6) 


36 


60 


34 
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]r(|)/'0-Al 2 O 3 


62 


38 


61 


34 
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li (l)/S i 0 2 


58 


39 


60 


33 
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li Ct)/T i 0 2 


GO 


36 


58 


35 
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lr(l)/Z r0 2 


Gl 


41 


58 


33 
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lr(l)/MgO 


57 


:« 


56 


34 
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lr(l)/Al 2 0 3 • ZrO 2 


56 


:* 


55 


35 
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Ir(l)/Al 2 0 3 - TiO 2 


57 


:<8 


56 


33 
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Ii(|)/Ti0 2 -Zr0 2 


5H 


:6 


57 


37 


30 


lr(l)/Si0 2 *Al20 3 


59 
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56 


33 


11 


Ir(l)/Si0 2 -Ti0 2 


60 


:ff 


59 


33 


12 


Ir(l)/S0 4 /Zr0 2 


Gl 


19 


60 


32 


ft 


lr(l)/SP,j/ Zr0_>Ti0 2 


59 


10 


58 


32 


14 


h (1>/S0^Zr0 2 * AI2O3 


58 


10 


56 


33 


15 


IrU)/6A] 2 0 3 • BaO 


57 


10 


56 


34 


16 


!r(l>/].IAl 2 0 3 -La 2 0 3 


56 


■19 


■ 55 


36 


17 


Ir(l)/TIHf*7 1 V 


56 


37 


55 


32 


18 




55 


38 


54 


36 


19 




GO 


37 


58 


37 


20 


Ir(l)/ZSM-5Si! t * 1 Y 


61 


•10 


60 


38 


21 


IrdJ./t^l/f-'-M' h 


(30 
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S 38 


58 


35 



[0017] 
[Table 2] 
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& A (£*) 
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25 
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37 


60 


00 


26 
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CO 

b8 
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27 


Ir(])-Ke(])/r -AlgOg 


58 
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on 

32 


28 
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07 
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0 1 
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36 


58 


33 
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lr(])-Cu(l)/r -AI2O3 


Do 




Do 
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34 
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1 1 U J 'mg(l)/ 7 AI2U 3 
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lr(IH.a(l)/7-AI_0 3 
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lr(l)-Sr(l)/r-AI 2 0 9 
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:« 


56 


33 


38 


lr(l)-Ba(l)/r-AI 2 0 3 


56 


:a 


55 


33 



[0018] 

[Effect of the invention] The denitrification catalyst which purifies the exhaust gas which contains a hydrocarbon under 
hyperoxia concentration according to this invention is offered, and, as a result, it is enabled to remove the nitrogen oxide in 
exhaust gas by making this catalyst contact, and is enabled to purify the exhaust gas of a lean burn engine and a diesel power 
plant. 



[Translation done.] 
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r-Alz O3 . <9-Al 2 O3 . Si 
O2 . Ti0 2 . ZrOi . Mg<X AI2 Os • Zr 
O2 . A 1 2 O3 • T i O2 x T i O2 - Z r0 2 „ S 

1 O2 ■ A 1 2 O3 , S04 /ZrO: „ SO4 /Zr 
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[0005] iMmmtiz&vmmmmtfm? 

fohr-AXi O3 . 0-AI2 O3 . Si02 . Ti 
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-y^K <Sfl3S3fL Jfrfb&;l^?A. uit^y^ 
^a. J&ft9y?>\ J&fkxhny^A. mvW* 
J*<?)&*mm$r-A 1 1 O3 1 OOgMdtfLT&mtc 

t& 1 %£i§*rc£ sid izism. ixtm 1 1 n«<o* 

0^-*Ajffii2 3~3 8 

[0014] (m.mi) iMzmTmrnitifmn 
o. 1-N0. 38<ommmmzm!foLt:. tmx 
nm#x&m±3 50.45 ox:t u TfBtfxajfc. 

GHSV : 67Jh-»0|fefrT^iFffi£lttSU:. BHB 
(EUE#Xifflj£) 



"3?^"fc *> 1 m?±tcm&zm!m&fZ-£Xi>2 5 0- 
6oorcoj£as««TSv^iga§tt$-^rrs. uas 
i&ji 7 0 ot;m:<oaia y - >x\& y >y 30 

[00 11] 

imam 

mETxiML-t&fmzTmnx o izmmLt:. 

(fitSSEN o . 1 ) r-T^i-l 0 OSlc&frf 'J 
A ( I r C 1 4 ) *jg»*4 y5*>A?l*H»?&* 

idtcfiJSU 5 0 0 < cx64nas/t-s'UgL 1 40 
r/r-Ali Os tfct^frPSSLfc. £tf>MS8fc7P 
E«H»T*5-*A*»« 1 435i: £*XtflgKi:£ 
t^-^S/Hci *)®im£i-&ZttzJ: <W* -y l/a. 

3-hfflx5y*iWLfc. Brsnaim* ^9^400 
<o^8?rqrrs 1 y * ywi-ss^a y<r>-wm. 
mm^^iMzm^it. m&xwesk:--w& 

jSLTjSBI<0*S:l^feL. 7 0 0r-C5l^HilSL. - NO 
*ttfflf<£±fc:5 0jum<r)I r/r-Al2 O3 C 2 H4 

Lfc. ^Ott^No. UiIr/r-Al 2 O3 /3-^50 CO 



4 0 0 p pm 
1 500ppm 
1 OOOppm 



( 

5 



co 2 


: 10% 


Hz O 


10% 


Oz 


: 8% 


N 2 


a 



[00 15] (mm2) SN^*AjHftl~3 8*yy 

H2 : 5%. H2 O : 10%. W- N2 



) IfgTPT-SOSlS 

6 

GHSV : 50 0 Oh 1 . : 7 5 OIC. ii7Jg$8&f 
1 5mmX 1 5mmX 6 0mm ( 14 4-fc 

)V) 

m.3 5 0. 45 ort^ttsss^^iji^^ftai^ 

[0016] 

[mi 



7 



(5) 
£ A 



$$§[§¥7-80315 

8 



s\ 77 X\ 


m ftS ffl 


NOxfcffc-P (X) 
SB) 


NOxM^ (X) 


: w t% 


3 5 O'C 


4 5 0°C 


3 5 OT 


4 5 0°C 


1 


lr(0/r -AI2O3 


61 


36 


60 


34 


2 




62 


38 


61 


34 


3 


lr(l)/S i 0 2 


58 


39 


60 


33 


4 


li (l)/T i 0 2 


GO 


36 


58 


35 


5 


Ir(l)/Z r0 2 


61 


11 


58 


33 


6 


Ir(l)/Mg0 


57 


:*8 


56 


34 


7 


[r(l)/AI 2 0 3 • Zi0 2 


SO 


:* 


55 


35 


8 


li{l)/Al 2 0 3 -Ti0 2 


57 


:« 


56 


33 


9 


Iid)/Ti0 2 -Zr0 2 


58 


:« 


57 


37 


10 


lr(l)/Si0 2 *Al 2 03 


59 


.« 


56 


33 


It 


IK1)/Si0 2 -Ti0 2 


60 




59 


33 


12 


Ii(l)/S0 4 /Zr0 2 


61 


8 


60 


32 


13 


lr(l)/S0 4 / Zffl 2 -Ti0 2 


59 


10 


58 


32 


14 


Ir(l>/S0 4 'ZrO2- AI2O3 


58 


10 


56 


33 


15 


nTD7(i'Vl2U3 -BaU 


57 


10 


56 


■ 34 


16 


1 rt 1 i/l 1A1 2 0 3 -LagOs 


56 


19 


55 


36 


n 




56 


17 


55 


32 


18 


Ii (l)/XM-fe'+v-f h 


55 


38 


54 


36 


19 




60 


37 


58 


37 


20 


Ii(l)/ZSM-5Mtt^U 


61 


40 


60 


38 


21 


Ii (n/^f-'-J-r h . 60 j 38 


58 


35 



*40* [fc2] 



(6) *$gf§¥7-80315 
9 10 
£ A 





fit i a li 


NOxSsft* 0D 
(HI HI) 


NOxttm (X) 


mm 


: wt% 


3 5 0t 


4 5 0°C 


3 5 0"C 


4 5 0°C 


22 


lr<l)/x'J*r7-/ h 


58 


36 


56 


34 


23 . 


h (1>-Ti<l)/T -A1 2 0 3 


59 


38 


58 


36 


24 


Ir(1)-Zr(l)/T -AI2O3 


60 


36 


58 


38 


25 


Ir(l)-Cr(l)/T-Al 2 0 3 


61 


37 


CO 


36 


26 


Ii(l)-Mn(l)/T-Al 2 »3 


60 


34 


58 


32 


27 


Ir(l)-Fe(l)/r-Al2«)3 


CD 

bo 




no 
DO 


oZ 


28 


[r(l)'Co(1)/r-Al 2 0 3 


56 


37 


55 


31 




1 / 1 \ • 7n f 1 W »v 41 ~n ~ 

If WJ*£lHU/ 7 A'2 U 3 


58 


37 


56 


34 


30 


Ir(l)-Al(l)/r — AI2O3 


56 


31 


55 


31 


31 


lr(r)-Sn(])/T-Al 2 03 


57 


36 


55 


31 


32 


Ir(r)-Ni(l)/T-Al20 3 


59 


36 


58 


33 


33 


lr(D-Cu(l)/r-A] 2 03 


58 


30 


58 


30 


34 


lr(l )-Catl)/ r — AJ 2 0 3 


56 


31 


56 


32 


35 


Ir(l>-Mg(l)/7-Al 2 0 3 


55 


31 


54 


33 


36 


IKl)-U(l)/r-A! 2 0 3 


54 


36 


52 


35 


37 


]r(l)-SrU)/7-AI 2 0 3 


58 


38 


56 


33 


38 


li-(l)-Ba(l)/7-A] 2 0 3 


56 


:q 


55 


33 



[0018] **(?>mmmt:m;-rhzbimmb%*). 
*u zmsk. wmuzffl&zitz ztiz**). mux * 40 



(51) int. ci. 6 

B01J 27/053 
38/00 



ZAB A 9342-4G 
8017-4G 



F I 

B 0 1 D 53/36 



102 H 



(7) 



#^7-80315 



(72)wm win m 



